A/093-16018 fnie:// J:\Legai\Pat ents\WQ93-16018.c pc] 



Page 1 of 14 



per 




WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 : 
C05F 17/02 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 93/16018 

19 August 1993(19.08.93) 



(21) International Application Number: PCT/FI 93/0005 3 

(22) International Filing Date: 17 February 1993 (17.02.93) 



(30) Priority data: 
U920149 
924534 



18 February 1992(18.02.92) FI 
7 October 1992(07.10.92) FI 



(71) Applicant (for all designated States except US): FAVOR IT 

OY[FI/FI]; Box 12, SF-27501 Kauttua (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : KARINIEMI, Pekka [FI/ 
FI]; Box 12, SF-27501 Kauttua (FI). 

(74) Agent: PAPULA REIN LAHTELA OY; Box 981, Salom- 
onkatu 17 B, SF-00101 Helsinki (FI). 



(81) Designated States: AT, AU, BB, BG, BR, CA, CH, CZ, 
DE, DK, ES, FI, GB, HU, JP, KP, KR, LK, LU, MG, 
MN, MW, NL, NO, NZ, PL, PT, RO, RU, SD, SE, SK, 
UA, US, European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI pa* 
tent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, SN, 
TD, TG). 



Published 

With international search report. 

In English translation (filed in Finnish). 



(54)Titlet COMPOST MAKER 



(57) Abstract 



A compost maker, comprising an upright container (I) 
having on its top end a cover (2) for introducing material to 
be composted in the container, having in its lower part a 
hatch (3) for removing composted material from the contain- 
er, and containing an air tube system (4) for guiding air in 
among the material to be composted. The air tube system (4) 
comprises at least two tubes (5) on different heights, the low- 
er tube being connected through the wail (6) of the container 
with an air intake aperture (7), and which are interconnected 
with a connecting tube (8) and their lower parts provided 
with holes (9). Furthermore, the cover (2) is fitted with an exit 
duct (10), the air flowing through said holes (9) and upward 
through the material to be composted and through the exit 
duct put from the container, while the material to be com- 
posted runs, supported by the transverse tubes, in controlled 
manner downward as the combustion of the material pro- 
gressesv 
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COMPOST MAKER 

The present invention concerns a compost maker 
as defined in the preamble to Claim 1. 

In existing art, various container-like com- 
post maker designs are known in which the material to 
be composted is introduced through an openable hatch on 
top, this material flowing downward in the container, 
and comparatively finished mould being obtained from 
the lower part of the container. Compost maker designs 
of this type are disclosed e.g. in following patents: 
GB 1403984, DE 3802499, and US 4105412. 

The greatest problem in present designs is 
indeterminacy of their air circulation. The containers 
15 leak rather great quantities of gas through the hatch 
joints, and the air passages provided in them direct 
the air summarily in among the material to be compost- 
ed, whereby its combustion is uneven and the tempera- 
ture inside the compost maker varies greatly in accor- 
20 dance with ambient conditions. It is also a fact that 
the material to be composted flows downward, and is 
packed, unevenly at different points in the compost 
maker, resulting in uneven combustion. 

The object of the invention is to eliminate 
25 the drawbacks just discussed. It is particularly an 
object of the invention, to disclose a novel compost 
maker which enables closely controlled and stable con- 
ditions within the compost maker so that combustion of 
the material to be composted takes place uniformly and 
30 under substantially constant conditions, independent of 
conditions external to the compost maker. 

Regarding the circumstances characterizing the 
invention, reference is made to the claims section. 

The compost maker of the invention comprises 
35 an upright container having on its top end an openable 
cover for introducing the material to be composted in 
said container. In the lower part of the container an 
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openable hatch is provided for removing the composted 
material from the container, and the container further 
comprises a system of air tubes for directing air in 
among the material to be composted residing in the con- 
5 tainer. 

As taught by the invention, the air tube sys- 
tem comprises at least two substantially horizontal 
tubes extending substantially from one side of the con- 
tainer to the other, within the container. The tubes 

10 are at different heights in the container- The lower 
tube has been connected through the container wall with 
an air intake aperture, in order to direct air into the 
container. The substantially horizontal tubes are 
interconnected by means of a connecting tube, and the 

15 undersides of the horizontal tubes carry apertures 
serving as air flow holes, through which the air admit- 
ted into the tubes by a valve can flow into the materi- 
al to be composted. Furthermore, the cover is fitted 
with an exit duct through which the air can flow out of 

20 the container. 

Thus, the essential feature of the invention 
are at least two transverse air tubes, supporting the 
material, on different heights. There may, of course, 
equally be more than two tubes. For instance, in larger 

25 containers, always two in parallel in the same plane, 
and another two tubes in a second plane. In high con- 
tainers, tubes may also be provided in several planes. 

Advantageously, the air intake aperture and/or 
the exit duct is provided with an adjustable valve, and 

30 the cover is fitted with packings and locking means 
enabling the cover to be hermetically sealed against 
the respective rims on the container. The air will then 
be made to flow with the aid of the adjustable valve in 
controlled and guided manner through the air flow holes 

35 of the tubes and upward through the material to be com- 
posted, and through the exit valve on the cover, out of 
the container. At the same time, in the course of its 
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progressing combustion the material will run downward 
in guided manner, supported by the transverse tubes, 
toward the lower part of the container, whence it can 
be removed through an openable hatch. Being supported 
5 by the tubes, the matter that is being composted will 
not be packed to a compact clump: it stays fluffy and 
runs with progressing combustion downward, thus en- 
abling thorough combustion to take place and an end 
product of good quality to be obtained, 

10 Advantageously, the openable cover upon the 

container as well as the openable hatch in the lower 
part of the container are both provided with conical 
rim surfaces and the container presents corresponding, 
conical mating faces, in which case suitable packings 

15 are used between the faces, such as rubber gaskets. 
Moreover, the cover and the hatch carry suitable 
locking means, clamp bolts or equivalent, whereby these 
can be hermetically clamped fast to the container and, 
thus, extra air leakage from or into the container is 

20 prevented. 

Advantageously, the compost maker is made of a 
thermally well-insulating structure, e.g. of two plas- 
tic/glass fibre shells placed one inside the other and 
of interposed lagging material, e.g. polyurethane. 

25 Advantageously, the transverse tubes are 

curved, with their ends lower than the centre, i.e., 
upward convex, whereby in operation, when the tubes get 
warm and the stuff is pressing down on the tubes, they 
are placed under stress and push harder against the 

30 inner shell of the container and against the supports. 
In an embodiment of the invention the transverse tubes 
rest by their ends on an annular support which rests 
against the inner shell of the container, in which case 
said annular support and the transverse tubes may in 

35 combination constitute air passages through which air 
can flow into the material to be composted. Thus, ad- 
vantageously, on the inner shell of the container 
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bosses or equivalent projections are provided on which 
the annular support or the transverse tubes rest, 
implying that they need not be fixedly attached to the 
inner shell of the container. 
5 The compost maker design of the invention 

affords a chance to create closely controlled and high- 
ly stable conditions for combustion, even in a cold 
environment, notably in instances in which the material 
used for the container, the cover as well as the hatch 

10 is a suitable bilaminar structure, e.g. a suitable 
plastic with interposed lagging. 

In the following the invention is described in 
detail with reference to the attached drawing, wherein 
Fig. 1 is a sectional view of a compost maker according 

15 to the invention, and 

Fig. 2 presents an air tube embodiment of the inven- 
tion. 

The compost maker of Fig. 1 consists of an up- 
right, cylindrical container 1, of which the shell is 

20 composed of two layers e.g, of glass fibre reinforced 
plastic with an interposed, suitable lagging, e.g. 
polyurethane. The upper margins of the container 1 form 
an outwardly broadening, circular conical surface 13, 
and the cover 2 of the container carries a mating sur- 

25 face 14 corresponding to this conical surface, whereby 
the surfaces fit, and become accurately sealed, against 
each other. Furthermore, in the upper part of the coni- 
cal surface and the mating surface a gasket 11 has been 
provided, which seals these surfaces hermetically 

30 against each other. The cover 2 is supported by a hinge 
15 on the container, whereby when the cover 2 is turned 
down upon the container the conical surface and the 
mating surface can be locked in place with the aid of a 
locking clamp 12 on the side of the cover opposed to 

35 the hinge 15. 

The cover 2 furthermore carries an exit valve 
10, through which the gases can flow out from the con- 
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tainer. The underside surface of the cover 2 has been 
arranged to have such shape when the cover is closed 
that it slopes inward from the rim of the container in 
the downward direction, whereby any moisture condensing 
on the cover will not run down the sides of the con- 
tainer, but will instead drop down uniformly upon the 
material to be composted. 

In the lower part of the container, in the 
vicinity of its bottom, a draining hatch 3 has been 
provided, which likewise, in resemblance of the shaping 
of the cover 2, has conically inward narrowing margins 
and, on the container, corresponding mating surfaces, 
between which a gasket 16 is interposed. Hereby, a 
suitable locking means, which has not been depicted, 
15 can be used to secure the hatch 3 tightly in place so 
that no air leakage is admitted therethrough into the 
container when the hatch is closed. 

The air tube system 4 inside the container 1 
consists of two substantially horizontal tubes 5 having 
20 oval cross section, which are located at a vertical 
distance of each other, with 90° offset relative to 
each other. The tubes are upward curved in the centre 
and they are interconnected with a vertical connecting 
tube 8, located substantially in the centre of the con- 
25 tainer. Both tubes 5 extend inside the container 1 from 
wall to wall 6 thereof, and they rest on projections 18 
on said walls. The lower parts of both tubes 5 are pro- 
vided with a plurality of air flow holes 9. 

Of the tubes 5, the lower one extends at one 
30 end through the wall 6 to an adjustable valve 7, and by 
regulating this valve it becomes possible to control 
the air flow through the tubes 5 into the container. 
The container further comprises a thermometer 19, on 
which the temperature in the container can be read, in 
35 accordance with which the valve 7 can be adjusted. 

The tubes 5 placed transversely in the con- 
tainer serve as an element supporting the compost mate- 
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rial, with the effect that the material will not be 
excessively packed and compacted on the bottom of the 
container. Since moreover the air flow holes on the 
tubes have been disposed on their undersides, the holes 
5 cannot get plugged, and uniformly functioning air cir- 
culation is achieved in the entire material to be com- 
posted. The oval cross section configuration of the 
tubes and their placement with their broad dimension 
horizontal have been chosen for the reason that this 

10 enables the supporting surface and supporting action of 
the tube to be made comparatively large, and the air 
flow holes find a good, well-protected accommodation on 
their underside, which would be clearly less if the 
tube were round. Moreover, the curved shape of the 

15 tubes ensures their holding on support of the projec- 
tions 18 because at comparatively high temperature, 
when the stuff is weighing on the tubes, the tubes bend 
downward and, owing to their curvature, are urged even 
harder against the sides of the container. 

20 In Fig. 2 is presented an air tube arrangement 

according to the present invention, in which the trans- 
verse tubes 5 of curved shape are braced against each 
other by a vertical connecting tube 8, and on the ends 
of the tubes belong annular supports 19, which may 

25 equally consist of hollow tubular section material. The 
support is a substantially horizontal ring running 
around the inner shell of the container and to which 
the transverse tube is connected by its ends. Hereby, 
the supports 19 as well as the tubes 5 will in combina- 

30 tion form the air ducts of the compost maker and the 
structure supporting the stuff being composted, and 
this entity can be supported as a loose component on 
the projections 18 on the inner shell, by connecting 
the air intake hole 20 with the air duct passing 

35 through the shell. It is thus understood thai the sup- 
ports 19 may also comprise air holes. 

In the foregoing the invention has been de- 
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scribed by way of example with the aid of an advantage- 
ous embodiment thereof, while different structural 
solutions of the invention are feasible in the scope of 
the inventive idea delimited by the claims. 
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CLAIMS 

1. A compost maker, comprising an upright 
container (1), 

5 - having on its top end an openable cover (2) for in- 
troducing material to be composted in the container, 

- having in its lower part an openable hatch (3) for 
removing composted material from the container, and 

- containing an air tube system (4) for guiding air in 
10 among the material to be composted in the container, 

characterized in that 

- the air tube system (4) comprises at least two tubes 
(5) on different heights, extending substantially in 
horizontal direction and extending substantially from 

15 side to side of the container, 

- the lowermost of said tubes is connected through the 
wall (6) of the container with an air intake aperture 
(7) 7 

- said tubes are interconnected with a connecting tube 
20 (8), 

- the lower parts of said tubes are provided with air 
flow holes (9) , and 

- the cover (2) is fitted with an exit duct (10), 

the air flowing through the air flow holes (9) of the 
25 tubes (5) and through the material to be composted up- 
ward and through the exit duct (10) out from the con- 
tainer, while the material to be composted runs, sup- 
ported by the transverse tubes, in controlled manner 
downward as the combustion of the material progresses . 
30 2. Compost maker according to claim 1, char- 

acterized in that the compost maker comprises at least 
two side-by-side tubes (5) located substantially in the 
same plane. 

3. Compost maker according to claim 1, char- 
35 acterized in that the connecting tube (8) is a substan- 
tially vertically directed duct connecting with each 
other the tubes (5) lying in different planes. 
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4. Compost maker according to any one of 
jf claims 1-3, characterized in that the air intake aper- 

ture (7) comprises an adjustable valve. 
* 5. Compost maker according to any one of 

5 claims 1-4, characterized in that the exit duct (10) 
comprises an adjustable valve. 

6. Compost maker according to any one of 
claims 1-5, characterized in that the transverse tubes 
(5) are oval of their cross section, in such placement 

10 that they are broader in horizontal direction and nar- 
rower in vertical direction. 

7. Compost maker according to any one of 
claims 1-6, characterized in that the transverse tubes 
(5) are curved and at lower elevation at their ends 

15 than in the centre. 

8. Compost maker according to any one of 
claims 1-7, characterized in that the transverse tubes 
(5) rest with their ends on an annular support which is 
carried by the inner shell of the container. 

20 9. Compost maker according to claim 8, char- 

acterized in that the annular support and the trans- 
verse tubes together constitute air ducts through which 
the air can flow in among the material to be composted. 

10. Compost maker according to claim 8 or 9, 

25 characterized in that the inner shell of the container 
comprises bosses or equivalent projections on which the 
annular support or the transverse tubes rest. 
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